Acute pancreatitis has frequently been reported to be associated with transient electrocardiographic changes mimicking myocardial infarction despite normal epicardial coronary arteries (1, 2). Herein, we report T-wave inversion together with bradycardia secondary to acute pancreatitis in a patient without coronary artery disease (CAD).
The Ranson's score in this patient was zero on admission. Ultrasonography showed gallstones, and upper abdominal computed tomography (CT) revealed moderate pancreatic edema, compatible with acute pancreatic inflammation. Serial electrocardiograms (ECGs) demonstrated new-onset sinus bradycardia and negative T-wave in V 1 -V 6 derivations ( Figure 1 ) without any chest pain. The ECG six months before had been normal. Serum troponin T and CKMB levels were in normal range. Atropine was administered for bradycardia. Echocardiography revealed normal systolic functions; there was no evidence of significant CAD. 201-Tl myocardial perfusion scintigraphy revealed no evidence of significant CAD. She progressively improved after conservative and antibiotic therapy and her serum amylase and lipase levels returned to normal range five days after admission. The negative T-waves in V 1 -V 6 derivations in ECG disappeared and her heart rate was 78 beats/min (Figure 2) . A cholecystectomy was performed two weeks later.
DISCUSSION
Transient and permanent ECG changes in patients with conditions such as cholecystitis, pancreatitis, and pneumonia have been reported, mostly consisting of T-wave inversions, ST segment depression, and ST segment elevations (1, 2). Several attempts have been made to elucidate the mechanism for such ECG changes. Even though the nerve supply between the pancreas and the heart arises from different spinal cord levels, there are intermediate neurons that connect these branches and cause a common vagal response with subsequent changes in coronary hemodynamics. This so-called 'cardiobiliary reflex' has been inhibited by vagotomy or atropine administration (3, 4) . The bradycardia in our patient might be a result of this 'reflex', as atropine administration was useful. In addition, the accelerated heart rate in the re-examination of our patient supports this theory.
Persistence of ECG changes along with wall abnormalities has been reported previously by Patel et al. (5), and these findings have been attributed to hypokalemia, hypomagnesemia, or both, but even after the correction of such imbalances, the ST segment pattern of ischemia did not change. In our case, there was no electrolyte imbalance during the hospitalization period to explain the ECG changes.
Electrocardiography changes mimicking acute myocardial infarction (AMI) in patients with acute pancreatitis have been reported in the literature (1, (5) (6) (7) (8) . In these cases, cardiac-specific enzymes remained within normal levels, suggesting that ST-segment elevation was not due to AMI. In one case, there were concomitant wall motion abnormalities in echocardiography examination (5) . In some patients, the coronary angiogram was normal, thus totally excluding the coexistence of CAD (5) (6) (7) (8) . Undoubtedly, in such cases, there is a considerable diagnostic and therapeutic challenge for the clinician. In patients presenting with acute pancreatitis and ECG changes suggesting AMI, measurement of serum troponin T concentrations can aid in differentiating ECG changes driven by acute pancreatitis from those of true myocardial ischemia or infarction. In our case, we performed ECGs and cardiac-specific enzymes every 12 hours to exclude AMI. Echocardiography and 201-Tl myocardial perfusion scintigraphy were performed, and both revealed no evidence of CAD.
On the other hand, AMI in the course of acute F Fi ig gu ur re e 1 1. . Sinus bradycardia (60 beats/min) and negative T-wave in V1-V6 derivations in ECG on the second day of hospitalization.
F Fi ig gu ur re e 2 2. . ECG after pancreatitis treatment (78 beats/min).
pancreatitis has been documented in three cases (9, 10) . In one case, a 64-year-old man proved to have normal coronary arteries (10) . The possibility of CAD in our case is relatively low since she was healthy without any cardiovascular disease or risk factor, and the 201-Tl myocardial perfusion scintigraphy revealed no evidence of significant obstructive CAD.
Various hypotheses have been formulated for the underlying mechanism of electrocardiography abnormalities and/or myocardial damage in acute pancreatitis (7) (8) (9) (10) . These include toxic effects of the pancreatic proteolytic enzymes on the myocardium, autonomic imbalance with vagal predominance, coronary artery spasm, metabolic and electrolyte abnormalities, prothrombotic derangements, hemodynamic instability, and systemic inflammatory response-induced cardiac damage. The ECG changes and heart rate of our patient had normalized in the re-examination, supporting the effect of the autonomic imbalance with vagal predominance. The pericardial effusion detected in echocardiography supports the effect of the pancreatic proteolytic enzymes, hemodynamic instability, and systemic inflammatory response, but the exact cause of the ECG changes in our patient remained uncertain.
Several theories exist to explain the genesis of electrocardiography changes and/or myocardial damage in the presence of acute pancreatitis; the exact mechanism of such findings remains to be elucidated. We wish to alert physicians that acute pancreatitis can cause T-wave inversion and bradycardia even in patients with normal coronary arteries. However, these patients should be followed to exclude CAD.
